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CLAIMS 



We claim: 



1 . A compound according to^ formula (1), 



Hi E 



(Ri2Ruq:) 



R2 R3 



wi (D, 
or a pharmaceutically-accebtable salt, hydrate or prodrug thereof. 



in which 



^Sa Rsb 



6a 

E IS ^7 ; 

X is N or CH; 

Ri is hydrogen or Ci.6alkyl or is takAn together with R2 or R3 to form a monocyclic or 

bicyclic eiryl, cycloalkyl, het< xoeiryl or heterocycle; 
R2 is hydrogen, aryl, cycloalkyl, het(Toaryl, heterocyclo; or Ci.6alkyl or Ca-ealkenyl 

optionally substituted with o le to three of hydroxy, alkoxy, halogen, cyano, nitro, 

trifluoromethyl, amino, alkyl amino, aryl, cycloalkyl, heteroaryl, and/or 

heterocyclo; or R2 is taken together with Ri or R3 to form a monocyclic or bicyclic 

aryl, cycloalkyl, heteroaryl onheterocycle; 
R3 is hydrogen or Ci-galkyl or is taken together with Ri or R2 to form a monocyclic or 

bicyclic aryl, cycloalkyl, heteioaryl or heterocycle; 
R4, R5, RsaRsb, R6, R6a> R6b» and R7 are independently selected from hydrogen, alkyl, 

substituted alkyl, halogen, hy( roxy, alkoxy, keto, aryl, heteroaryl, cycloalkyl, and 
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heterocycio, or Rsa and/or Rsb, and/or Reb, are taken together with Rs or R9 to 
form a fiised carbocyclic, heterocyfclic or heteroaryl ring; 
Rg and R9 are independently hydrogen, halogen, cyano, alkyl, substituted alkyi, alkenyl, 
alkynyl, cycloalkyl, heterocycio, aryh heteroaryl, -OR13, -NR13R14, -SRi 



-13 



-S(0)pRi4, -C(=0)Ri3, -OC(=0)Ri3,|-C02Ri3, -C(=0)NRi3Ri4, -NR,3C(=0)R,4, 
-OC(=0)NRi3Ri4, -NR,3C02Ri4, -NRi3C(=0)NRi4Ri5 or -NR13SO2R14; or Rg and 



R9 taken together form a monocyclic 



or bicyclic cycloalkyl or heterocycio joined 



in a spiro fashion to ring E at C*, provided that Rg and R9 are not both hydrogen. 



and provided further that when Rg is 



OR13, -(CH2)k-aryl or -(CH2)k-heteroaryl, 



and cycloalkyl, and where y is at least 1, 
r heterocycloalkyl, or Rn and R12, when 



then R9 is not -C(=0)NRi8Ri9, -CO2 I19, -(CH2)mNRi8SO2R20, 
-(CH2)mNR,gC(=O)R20, -(CH2)mOR, , -(CH2)n,O(C=O)R20, -CH(Ri8)R,9, or 
-(CH2)mNRi8(C=0)NR,9R2i ; 
Rii and R12 are selected independently of eac h other from hydrogen, alkyl, halogen, 
hydroxy, hydroxyalkyl, haloalkyl, am no, aminoalkyl, alkylamino, arylalkyl, 
cycloalkylalkyl, heteroarylalkyl, aryl, 
then Ri 1 and R12 may be heterocycio < 

attached to the same carbon atom, majl join to form a spirocycloalkyl ring; 
Ri3, Ri4 and R15 are independently hydrogen, alkyl, substituted alkyl, cycloalkyl, aryl, 

heterocycio, or heteroaryl; or R13 and R14, or R14 and R15 may join together to 

form a heterocycio or heteroaryl, excent R14 is not hydrogen when joined to a 

sulfonyl group as in -S(0)pRi4 or -NR1JSO2R14; 
W is selected from: 

2) -NRieRn, -NRi6C(=0)R22, -NR,6C(&2R22, -OR23 , amidino, and guanidino; 
2) heteroaryl or heterocycio groups seleked from pyrrolyl, furyl, thienyl, 
imidazolyl, pyrazolyl, isoxazolyl, thiazolyl, isothiazolyl, 3-azaisothiazolyl, 
pyridyl, pyrazinyl, pyridazinyl, 1 ,2-dihydit)pyridazinyl, and pyranyl, wherein said 
heteroaryl and heterocycio groups may bekubstituted or unsubstituted and may 
have an optionally-substituted carbocyclic,) heterocyclic or heteraryl ring fused 
thereto; or 



-109- 




HA0768NP 



3) a ring selected fron 



-N 



"(Ra4)u 



N 



(R24)u 



N 



(R25). 



N (R25)y 



(^24)0 



Ac 



<^-^(R25)y , O— ^(R^j)^ 



and where at least one qf x and/or y is at least 1, W may be 
wherein B is N, O or S; 



R16 and Ri7 are selected from h} drogen, alkyl and substituted alkyl; 
R18, Ri9 and R21 are independer tly hydrogen or Ci-ealkyl optionally substituted with 
halogen; 

R20 is Ci.6alkyl, aryl, or heteroa yl; 

R22 and R23 are independently lected from hydrogen, alkyl, substituted alkyl, aryl, 

heteroaryl, cycloalkyl, ai id heterocyclo; 
R24 and R25 at each occurrence £ re attached to any available carbon or nitrogen atom of W 
and at each occurrence a e selected from hydrogen, d-ealkyl, halogen, substituted 
Ci.6alkyl, amino, alkylar lino, cyano, nitro, trifluoromethoxy, -C(=0)R26, 
^02R26. -SO2R26, —OP 26. aryl, heteroaryl, heterocyclo, and cycloalkyl, and/or 

djacent carbon atoms or adjacent carbon and nitrogen or 
form a fused optionally-substituted heteroaryl, 
ring, and/or two R24 or two R25 when attached to the 



two R25 attached to two 
carbon atoms may join to 
heterocyclo or cycloalkyl 



same carbon atom may form keto (=0); 
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R26 is hydrogen, alkyl, substituted alkyl, aryl, heterocyclo, cycloalkyl, or heteroaryl, 

except when joined to a suljmonyl group as in S02R26* then R26 is not hydrogen; 
k and m are independently 0, 1, 2 orp; 

p is 1, 2, or 3; 
r is 0 or 1; 
^ is 0 or 1; 

u and V are 0, 1, 2, or 3; 
w is 0, 1, or 2; 

X and y are 0, 1,2, 3, or 4; and 
z is 0, 1, or 2. 



15 



2. A compound according to clai^ 1, or a pharmaceutically-acceptable salt hydrate, 
or prodrug thereof, having the formula 



(R30)t 



o 



NH 



R9 



20 



in which, 

K is aryl or heteroaryl; 
R30 is attached to any available carbon dt nitrogen atom of K and is selected from Ci. 

4alkyl, hydroxy, alkoxy, halogen, pitro, cyano, amino, alkylamino, phenyl, and 

C(=0)phenyl; and 
/ is 0, 1 or 2. 



25 



3. 

Wis 



A compound according to claim l,pr a pharmaceutically-acceptable salt hydrate, 
or prodrug thereof, in which \ 
-NR16R17 , -NHC(=0)R22, -NHC02al»yl, OR23, or azetidinyl; 
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Ri6 and Rn are independently selected from hydrogen, Ci-salkyl, and (CH2)q-J, wherein J 
is selected from napthyl, fiiranyl, indolyl, imidazolyl, pyrimidinyl, benzothienyl, 
pyridinyl, p5m"olyll pyrrolidinyl, thienyl, and Cs-vcycloalkyl, wherein the alkyl, 
alkylene, and/or J groups of Ri6 and/or Rn are optionally substituted with up to 
three R32; 

R22is selected from Ci-6alkyl, trifluoromethyl, alkoxyalkyl, furylalkyl, alkylaminoethyl, 
phenyl, pj^oUylalk piperidinyl, and piperidinylalkyl, wherein R22in turn is 
optionally substituted with one to two Ci^alkyl and/or — C02(Ci^alkyl); 

R23 is hydrogen or phenyl; 

R32is selected from Ci-ealk yl, hydroxy, Ci^alkoxy, amino, Ci^alkylamino, aminoCi. 
4alkyl, trifluorometnyl, halogen, phenyl, benzyl, phenyloxy, benzyloxy, 
-<:(=0)(CH2)NH2, -C02(Ci-4alkyl), -S02(Ci-4alkyl), tetrazolyl, piperidinyl, 
pyridinyl, and indol A, wherein when R32 is a ring, said ring in turn is optionally 
substituted with ond to two Ci-4alkyl, hydroxy, methoxy, and/or halogen; and 

^ is 0, 1,2 or 3. 



4. A compound accord ng 
or prodrug thereof, ii l 



to claim 1, or a pharmaceutically-acceptable salt hydrate, 
which 
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and where at least one of x and/or y is at least 1, W may be y :2s>u , wherein B is 

N, O or S; \ 



R24is selected from keto (=0), Cuealkyl, halogen, amino, aminoalkyl, alkylamino, 
hydroxy, Ci.4alkoxy, hydroxyCi.4alkyl, 4C(=0)alkyl, -C(=0)aminoalkyl, 
-<:(=0)phenyl, -C(=0)benzyl, -C02alkjj, -C02phenyl, -C02benzyl, -SOialkyl, 
— S02aminoaIkyl, — S02phenyl, -S02benzyl, phenyl, benzyl, phenyloxy, 
benzyloxy, pyrrolyl, pyrazolyl, piperidinyllpyridinyl, pyrimidinyl, and tetrazolyl, 
and each R24 in turn is optionally substitutesd with one to two R31 ; 

R25 at each occurrence is attached to any available carbon or nitrogen atom of W and is 
selected from Ci-ealkyl, halogen, amino, annnoalkyl, alkylamino, hydroxy, Ci. 
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4alkoxy, hydroxyCi^alkyl, -C(=0)alkyl, -C(=0)aniinoalkyl, -C(=0)phenyl, 
-C(=0)benzyl, -COoalkyl, -COaphenyl, -C02benzyl, -S02alkyl, 
-S02aininoalkyl, -S02phenyl, -S02benzyU phenyl, benzyl, phenyloxy, 
benzyloxy, pyrrolyl, pyrS^oiyl, piperidinyl, pyridinyl, pyrimidinyl, and tetrazolyl, 

and/or two R25 when attached to adjacent carbon atoms may be taken together to 

] 

form a fused benzo or pyr izolyl ring, and/or two R25 when attached to the same 
carbon atom (in the case c f a non-aromatic ring) may form keto (=0), and each 
R25 in tum is optionally st bstituted with up to two R31 ; 

R31 is selected from halogen, trifli loromethyl, Ci.4alkyl, hydroxy, and Ci^alkoxy; 

w is selected from 0, 1, or 2; and 

u and V are selected from 0, 1, and 2. 



5. A compound according to ^laim 1, or a pharmaceutically-acceptable salt hydrate, 

or prodrug thereof, in which 

Rg and R9 are selected independently from hydrogen, alkyl, -(CH2)j-C(=0)alkyl, -(CH2)j- 
phenyl, -(CH2)j-napthyl, -(CH2)j-C4-7cycloalkyl, -(CH2)j-heterocyclo, and - 
(CH2)j- heteroaryl, or Rg ancj R9 together form a spirocycloalkyl or 
spiroheterocyclic ring; and 

j is selected from 0, 1, 2 and 3. 



6. A compound according to clapi 1, or a pharmaceutically-acceptable salt hydrate, 
or prodrug thereof, in which 



E is 





Me 
Me 
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7. 




claim 1, or a pharmaceutically-acceptable salt thereof, 
occasion independently selected from: 



A compound according tc 
in which 

Rii and R12 are (i) at each 

a) hydrogen, 

b) Ci.6alkyl, 

c) Ci-6alkyl substituted with up to two of hydroxy, alkoxy, amino, alkylamino, 

imidazolyl, pyra: iolyl, phenyl, napthyl, pyridinyl, indolyl, pyrimidyl, 
furyl, thiazolyl, aiid thienyl, wherein said ringed substituents in turn are 
optionally substituted with one to three R33 and/or have a benzene ring 
fused thereto optipnally substituted with one to two R33; 

d) Cs-vcycloalkyl optionally substituted with up to two R33 and/or having a 

benzene ring fused thereto, wherein said fused benzene ring is 
optionally substituted with up to two R33; 

e) phenyl optionally substituted with up to three R33; 

f) where y is at least one, K\ \ and R12 may also be selected from piperidinyl, 
pyrrolidinyl, piperidinylalkWl, and pyrrolidinylalkyl, in tum optionally 
substituted with up to three\R33; or 

ii) alternatively, one of Ril and one of R12 attached to the same carbon atom 
may be taken together td form a spirocycloalkyl ring; 

R33 is selected from Ci-ealkyl, hydroxy, Cuealkoxy, halogen, nitro, phenyl, benzyl, 
phenyloxy, benzyloxy, -d(=0)phenyl, amino, alkylamino, and aminoalkyl, 
wherein when R33 includes a phenyl group said phenyl group in tum is 
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optionally substituted with one to two of halogen, nitro, cyano, Ci^ alkyl, 
and/or Ci^ alkoxy. / 

5 8. A compound according to /claim 1, or a pharaiaceutically-acceptable salt thereof, 
in which I 

R2is selected from hydrogen, CiJalkyl, C2-6alkenyl, biphenyl, C2-6alkenylene-K, and — 

(CH2)g-K; / 
K is selected from phenyl, napthU, thienyl, thiazolyl, pyridinyl, pyrimidinyl, and C5. 
10 ecycloalkyl, wherein each group K in turn is optionally substituted with one to 

three R30 or has a benzen e ring fused thereto, which also may be substituted with 

one to three R30; 

R30 is selected from Ci-4alkyl, h ^droxy, alkoxy, halogen, nitro, cyano, amino, alkylamino, 
phenyl, and acylphenyl; md 
15 g is 0,1, 2 or 3. 
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and 




10. A compound according to claim 1, or a pharmaceutically-acceptable salt thereof, 
in which 

X is N; 

Ri is hydrogen or Ci_4alkyl; i 
r is 0; and I 
5 is 0. \ 

11. A compound according to claim lb, or a pharmaceutically-acceptable salt hydrate, 
or prodrug thereof, in which I 



Ri6 and R17 are selected from hydrogen andlCi.4alkyl; 
R22 is Ci^alkyl, phenyl or piperidinylCi^allK^l; 
R24 is Ci_4alkyl; and I 
M is 0 or 1. I 

12. A compound according to claim 1 1, or a pharmaceutically-acceptable salt hydrate, or 
prodrug thereof, in which \ 

Rii is hydrogen, Ci_4alkyl, or iniidazolylCi.4alKyl; and 
R12 is hydrogen or Ci.4alkyl. \ 

13. A compound according to claim 1, or a pharmaceutically-acceptable salt hydrate, or 
prodrug thereof, in which R16 and R17 are indeperMently selected from hydrogen, Ci. 




, -NR16R17, NRi6t(=0)R22, OH, or imidazolyl; 
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galkyl, and Cj-gsubstituted alkyl, except Riaand R17 are not alkyl substituted with 
pyridiyl, imidazolyl, thiazolyl, pynmidinyl, or piperazinyl, and W is not morpholinyl. 

14. A compound according to top formula, 

W 



(R 



or a pharmaceutically-acceptabl^ salt, hydrate or prodrug thereof, 
in which 



X is Nor CH; 

Ri is hydrogen or Ci,6alkyl or is taken todpther with R2 or R3 to form a monocycHc or 
bicyclic aryl, cycloalkyl, heteroaryl or heterocycle; 

R2 is hydrogen, aryl, cycloalkyl, heteroaryl, or heterocyclo; or a Ci_6alkyl or C2-6alkenyl 
optionally substituted with one to tftree of hydroxy, halogen, aryl, cycloalkyl, 
heteroaryl, and/or heterocyclo; or Rl is taken together with R\ or R3 to form a 
monocyclic or bicyclic aryl, cycloaltyl, heteroaryl or heterocycle; 

R3 is hydrogen or Ci-ealkyl or is taken together with Ri or R2 to form a monocyclic or 
bicyclic aryl, cycloalkyl, heteroaryl c!r heterocycle; 

Rg and R9 are independently hydrogen, halogen, cyano, alkyl, substituted alkyl, alkenyl, 
alkynyl, cycloalkyl, heterocyclo, aryl,nieteroaryl, -OR13, -NR13R14, -SR13 
-S(0)pRi4, -C(=0)R,3, -0C(=0)R,3, -CO2R13, -C(=0)NRi3Ri4, -NRi3C(=0)R,4, 
-OC(=0)NRi3Ri4, ~NR,3C02Ri4, -Nr13C(=0)NRi4Ri5 or -NR13SO2R14; or Rg and 
R9 taken together form a monocyclic o^ bicyclic cycloalkyl or heterocyclo joined 
in a spiro fashion to ring E at C*, 

Ri 1 and R12 are selected independently of each fcther from hydrogen, alkyl, halogen, 
hydroxy, hydroxyalkyl, haloalkyl, aminoL aminoalkyl, alkylamino, arylalkyl. 
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attached to the same carbon at 



cycloalkylalkyl, heteroarylalk> 1, aryl, and cycloalkyl, or Ru and R12, when 



5m, may join to form a spirocycloalkyl ring; 
Ri3, Ri4 and R15 are independently hycirogen, alkyl, substituted alkyl, cycloalkyl, aryl, 
heterocyclo, or heteroaryl; or Ri\ and Ru, or R14 and R15 may join together to 
form a heterocyclo or heteroaryl ,Vexcept R14 is not hydrogen when joined to a 
sulfonyl group as in -S(0)pRi4 01 ^NRnSOaRM; 
W is selected from: j 

3) -NR16R17, -NRi6C(=0)R22, -m,6C02R22, or -OR23; or 

4) heteroaryl or heterocyclo groups selected from pyrrolyl, fiiryl, thienyl, 
imidazolyl, pyrazolyl, isoxazolyl, thiazolyl, isothiazolyl, 3-azaisothiazolyl, 
pyridyl, pyrazinyl, pyridazinyl,|l,2-dihydropyridazinyl, and pyranyl, wherein 

said heteroaryl and heterocyclo Igroups may be optionally substituted with one 

\ 

to three R36, and may have an optionally-substituted carbocyclic, heterocyclic 



or heteraryl ring fused thereto; or 

\ 

3) a carbocyclic, heterocyclic, or heteroaryl ring selected from: 




I (R24)u 

N 




*^35 




W, 



'(R24)J 



W2. 



V 



V 




o 



(R24)u , 

in which W] and W2 are NH, CH2, 0 



•N 



^(R24)« 

4c 




(R25)v 



> 

(R25)v , ^~^^(R25)v 



)r S, W3 is O or S, W4 is N or CH, and W5 



and We are NH or CH2. wherein when Wi, W2, W5 and We are NH or CH2. said 

groups are optionally substituted with R24; 
R16 and Ri7 are Ci.galkyl or (CH2)q-J, wherein J is selected from aryl, heteroaryl, 

heterocyclo, and cycloalkyl, wherein tl e alkyl, alkylene, and/or J groups of R16 

and/or Rn are optionally substituted w 
R22is selected from Ci^ealkyl, trifluoromethyl 

phenyl, pyrollylalkyl, piperidinyl, and 



th up to three R32; 

alkoxyalkyl, furylalkyl, alkylaminoethyl, 
iperidinylalkyl, wherein R22 in tum is 



optionally substituted with one to two (iK4alkyl and/or -C02(Ci.4alkyl); 
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R23 is hydrogen or ai|yl; 
R24 and R25 at each obcurrence are attached to any available carbon or nitrogen atom of W 
and at each occurrence are selected from hydrogen, Ci.6alkyl, halogen, substituted 

Cuaalkyl, aminA alkylamino, -C(=0)R26, -CO2R26, -SO2R26, -OR26, aryl, 
\ 

5 heteroaryl, heteroGvclo, and cycloalkyl, and/or two R25 attached to two adjacent 

\ 

carbon atoms or adjacent carbon and nitrogen atoms may be taken together to 
form a fused optionally-substituted heteroaryl, heterocyclo or cycloalkyl ring, 
and/or two R24 or tw^o R25 when attached to the same carbon atom may form keto 
(=0); 

10 R26 is hydrogen, alkyl, phenjti, benzyl, or aminoalkyl, except when joined to a sulphonyl 

group as in SO2R265 tmen R26 is not hydrogen;; 
R32 is selected from Ci^alkyllhydroxy, Ci-ealkoxy, halogen, nitro, phenyl, benzyl, 

phenyloxy, benzyloxy,\-C(=0)phenyl, amino, alkylamino, and aminoalkyl, 

wherein when R32 inclunes a phenyl group said phenyl group in turn is optionally 
15 substituted with one to tyvo of halogen, nitro, cyano, C1-4 alkyl, and/or C1.4 

alkoxy; 

R35 and R36 at each occurrence is\ selected from Ci-ealkyl, halogen, substituted Ci^alkyl, 
hydroxy, alkoxy, cyano, tmfluoromethyl, trifluoromethoxy, nitro, acyl, 
carboxyalkyl, sulfonyl, ar^, heteroaryl, heterocyclo, and cycloalkyl; 
20 pis 1,2 and 3; 
r is 0 or 1; 
5 is 0 or 1; 

u and V are 0, 1, or 2; 
w is 0, 1, or 2; and 
25 xisO, 1, 2, 3, or4. 



30 



15. A compound according to claii^ 14, or a pharmaceutically-acceptable salt hydrate, 
or prodrag thereof, in which 
Xis N; 
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/ 



Ri is hydrogen or (f 



I 

N 



Wis 
R24 is Ci^alkyl; 
r is 0; 
s is 0; and 
w is 0 or 1. 



i^alkyl; 



, -NR,6Ri7, or NRi6C(=0)R22; 



10 



16. A comppund according to claim 14, or a pharmaceutically-acceptable salt 
hydrate, or prodrug thereof, having the formula, 




in which x' is 0, 1 or 2 and R30 is halogen or methoxy. 



17. A compound according to claim 1, having the formula. 




N 




NH2 



H3C 
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or a pharmaceutically-acceptable 



it, hydrate, or prodrug thereof. 



« 



see :«i030Ni-Qs 
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18. A pharmaceiitical composition comprising at least one compound 
according to claim 1 or a pt armaceutically-acceptable salt hydrate, or prodrug thereof; 
and a pharmaceutically-acct ptable carrier or diluent. 



19. A pharmaceulical composition comprising (i) at least one compound 
according to claim 1 or a phi rmaceutically-acceptable salt hydrate, or prodrug thereof; (ii) 

K i effective for treating an infl2mimatory or inunune disease, a 
rodegenerative disorder; and (iii) a pharmaceutically- 



at least one second compoun 
cardiovascular disease, or neij] 
acceptable carrier or diluent 



20. The pharmace jitical 
least one second compound 



21. A method of 
method comprising administe|ring 
therapeutically-effective amoi 



composition according to claim 19 in which the at 
comprises a phosphodiesterase inhibitor. 



ti{eating a melanocortin-receptor associated condition, the 

to a warm-blooded species in need of such treatment a 
nt of at least one compound according to claim 1 . 



22. The method of claim 21 in which the melanocortin-receptor associated 
condition is an MC-IR or MCi4R associated condition. 
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